A compartmentalized culture device for studying the axons of CNS neurons.
We report here the development of a compartmentalized culture device that allows the spatial separation of the somatodendrites and axons of central nervous system (CNS) neurons. The device consists of two compartments separated by a septum constructed by attaching a porous polycarbonate track etch (PCTE) filter on top of a microchannel-filled polydimethylsiloxane (PDMS) membrane. The surface and microchannels of the septum are coated and filled, respectively, with materials that support neuron growth and neurite migration. When rat hippocampal neurons are cultured in the top compartment, axons are the only processes that can migrate through the septum to the bottom compartment. The axons in the bottom compartment can be studied directly in real-time or through immunofluorescence staining after fixation. Axons containing ∼3 μg protein can be isolated from each device for biochemical analyses. In addition, the septum also impedes the movement of small molecules between the top and bottom compartments. This feature allows the somatodendrites and axons of neurons, which occupy the top and bottom compartments of the device, respectively, to be manipulated independently. The potential applications of the device as a tool in diverse studies concerning neuronal axons and in screening reagents that regulate axonal functions have also been discussed.